In this paper, we present a new way of viewing Xia's construction of Hadamard di erence sets. Based on this new point of view, we give a character theoretic proof for Xia's construction. Also we point out a connection between the construction and projective three-weight codes.
m). Alternative names used by other authors are Menon di erence set or H-set. Hadamard di erence sets have been extensively studied because of their close connection to Hadamard matrices and perfect binary arrays. We refer the reader to 3] for a detailed survey of this subject. Recently, Xia 7] constructed Hadamard di erence sets in the groups H Z pt , where H is either group of order 4, and each p j is a prime congruent to 3 (mod 4). This is a major breakthrough in the study of HDS. Xia's construction depends on very complicated calculations involving cyclotomic classes of high order; therefore it is not clear why it works. In this paper, we present a new way of viewing Xia's construction. This new point of view is more geometric, thus allowing us to understand the construction much better. Based on this new perspective, we give a character theoretic proof for Xia's construction. The proof makes it clearer that Xia's construction depends crucially on the so-called uniform cyclotomy. Finally, we point out a connection between the construction and projective three-weight codes.
2 Cyclotomy, Additive Characters Let p be a prime and let q be a power of p, then there exists a eld GF(q) of q elements, and this is essentially unique. Let g be a xed primitive element of GF(q), so that any nonzero element of GF(q) can be written uniquely in the form g i , where 0 i q ? 2 Tr( x) = 0g. Also we will use the following standard lemma in the theory of di erence sets. pt , where H is either group of order 4, and each p j is a prime congruent to 3 (mod 4).
A Coding Connection
In this section, we point out a connection between the construction and projective threeweight codes. The notation and terminology used here are from 2]. For the convenience of the reader, we give the following two de nitions.
A linear code C is called a projective code if the minimum weight in the dual code C ? is at least 3.
A projective (n; k; h 1 ; h 2 ; h 3 ) set O is a proper, non-empty set of n points of the projective space PG(k ? 1; q) with the property that every hyperplane meets O in h 1 points, or h 2 points, or h 3 points. We now begin our discussion. Recall that in Section 3, we constructed a set D 0 = C 0 L 0 in GF(q), q = p 
